Introduction
Knowledge about the specialty of physicians providing services is important in gaining a greater understanding of the complex health care delivery system in the United States. This paper is the third in a series using data from the Medicare claims payment system to study physician use in the Medicare program. Medicare's payment mechanism requires that each physician (or supplier of service) be identified by specialty. Thus, claims data can be examined by the types of physicians being reimbursed under the program and the proportion of beneficiaries who use any type of physician's care. This paper focuses on the most frequently used types of providers: general practice, family practice; internal medicine; cardiovascular disease; dermatology; general surgery; otology,
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laryngology, rhinology; ophthalmology; orthopedic surgery; urology; anesthesiology; pathology; radiology; chiropractic; podiatry; and multi-specialty group.
The paper first provides a descriptive account of the number of persons reimbursed for physicians' care, the number of services they received, and the reimbursements made in 1975 and 1977, according to the specialty of the physician providing care. The data are also analyzed by age, sex, race, and census region of the beneficiaries to determine how specialty use varies by characteristics of the population and by geographic area.
The scope of this paper is limited by the fact that reliable information is not available about the number and characteristics of individual physicians serving Medicare beneficiaries. Although the Medicare claim form requires a physician identifying number (ID), one physician may bill under more than one ID number. Solo practitioners with more than one practice site may be using different ID numbers for each site. In other cases, one physician may be billing under a solo number for certain services and under a group number for other services. 1 Because of this limitation, the number and characteristics of physicians who participate in Medicare are not known from central records. Consequently, this study cannot directly follow up other studies that have related physician characteristics to such variables as participation in Medicare, acceptance of assignment, charges, and reimbursements.
Despite the fact that the data used in this study cannot provide solid information on the number of general practitioners and specialists serving Medicare beneficiaries, it can be used to investigate the specialty mix of physicians that patients see in any given year. By linking all claims for each Medicare beneficiary, it is possible to determine the mix of physicians seen by specialty type for every person in the sample (See Sources of the Data) who received Medicare benefits.
The second part of the paper uses these linked claims to analyze the patterns of the mix of physicians used by Medicare beneficiaries, identifying the combinations used most frequently in 1977. This work was suggested by a recent study by Aiken, et al. (1979) that analyzed the practice patterns of a nationwide sample of 10,000 physicians in 24 specialties. In that study diaries were kept by physicians to record their activities. The diaries were used to analyze the physician specialty in relation to the kinds of services provided. The authors concluded that many specialists provide a significant amount of principal care. The requirement for principal care in their study was "an assumption by the physician of continuing responsibility for the patient and a commitment to meeting the majority of the patient's medical needs, irrespective of their nature." They found also that the age of the patient was an important variable for certain specialist groups. For example, cardiologists were more likely to meet the majority of medical needs of older patients than they were of younger patients, and obstetricians and gynecologists provided principal care to more younger women than to older women.
From our own general experience and perceptions, several hypotheses were made about the mix of physicians Medicare beneficiaries would use: (1) relatively few patients would see both a physician in general practice and one in internal medicine; (2) the most dominant pattern would be the combination of general practitioners (or internists) with the specialty care physicians; and (3) because some general surgeons provide primary care, one dominant pattern for Medicare patients would be care from general 1 The lack of information about the number of physicians participating in Medicare is in distinct contrast to the institutional and supplier information system in Medicare-known as the Provider of Service (POS) file. The POS system allows HCFA to analyze the number and distribution of hospitals, skilled nursing facilities, home health agencies, and other providers and suppliers that participate in Medicare.
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surgeons not in combination with general practitioners or internists. The findings from this part of the study should help in understanding the current practice patterns of care by specialty and in the projection of future medical manpower needs.
Finally, the paper estimates the impact of Medicare on total physician income by specialty. To do this, total physicians' charges from Medicare billings were compared to total physicians' income as reported by the American Medical Association.
Sources of the Data
To obtain detailed information on physicians' services, the Office of Research, Demonstrations, and Statistics (ORDS) in HCFA designed the 5-percent Bill Summary Record System-hereafter referred to as the "Bill Summary." The Bill Summary was implemented in 1975 and provides detailed data on type of service (for example, medical care, surgery, laboratory, etc.) and site of service (office, hospital, etc.) . The Bill Summary record also contains both the physicians' submitted charges and allowed charges under Medicare.
The information contained in the Bill Summary record is based on data submitted on specific HCFA claims forms: the 1490, the basic Part B claims form used by either the patient or physician for billing, and the 1556. For this study, claims submitted on the 1556-used by Group Practice Prepayment Plans (GPPPs) that deal directly with HCFA-were eliminated. Payments to GPPPs account for an estimated 1.5 percent of total reimbursements. Claims for services submitted on the 1554 (by hospital-based physicians) were not included in the Bill Summary system, because reimbursement mechanisms for these services differ from the system generally used (see the section on the Provisions of the Laws). Reimbursements for claims submitted on the 1554 account for an estimated 3 percent of total reimbursements.
The Bill Summary system is based upon a 5-percent sample of Medicare beneficiaries. For ease of data processing, a 1-percent sample of Medicare beneficiaries was selected for this study. For each beneficiary whose health insurance claim number fell into the sample, carriers were instructed to prepare a Bill Summary for all claims. The record includes the Medicare ID number of the beneficiary, the physician's submitted charges, and whether or not the claim was assigned.
It is important to note that neither the diagnosis nor the specific medical or surgical services received have been coded. Thus, the kind of services, for example, visits, injections, cataract operations, were not analyzed for this study. Rather, the only utilization data available were counts of "services." A service is defined as a procedure having a separate reasonable charge determination. For each type of service and site of service, the record includes the number of services, the physician's charges, and the amount Medicare allowed.
The carrier assigns a 2-digit code for the physician specialty in transmitting payment information to central records. When an association of physicians has the same specialty, it is given a group identification number and assigned the code for its particular specialty group. When an association of physicians has more than one specialty it is given a group identification number and assigned the code meaning "multispecialty" group.
Data from the master health insurance enrollment file, which contains the age, sex, race, and residence of the beneficiary, are incorporated into the Bill Summary record to provide characteristics about the users. At the end of each year, the data base is refined to include only beneficiaries who exceeded the $60 deductible and received Medicare benefits. This was done because some individuals who have not exceeded the deductible do not submit claims. Thus, data for all persons who did not receive reimbursement are deleted from the data base.
Limitations of Data for Hospital-Based Physicians
As noted previously, claims for services submitted on the 1554 (for hospital-based physicians) were not included in the Bill Summary system, because reimbursement mechanisms for these services differ from the payment system generally used. Reimbursements for claims submitted on the 1554 by all types of physicians account for an estimated 3 percent of total reimbursements. However, radiology, pathology, and anesthesiology specialists are more likely to be hospital-based physicians. Also, bills for the services of some radiologists and pathologists who are hospital-based physicians are included under Part A billings (Form 1483). Later, the Part B trust fund reimburses the Part A trust fund for these physician services. In 1975, the actuary estimated that $69.7 million were paid out of the Part B trust fund for these hospital-based physician services for radiology and pathology; these payments cannot be separated for each type.
Reimbursements from the 1554s ($15.9 million) plus reimbursements from Part A billings ($69.7 million) sum to $85.6 million or 21 percent of the $385.6 million total reimbursements to radiologists, pathologists, and anesthesiologists. Thus, 21 percent
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of the reimbursements for these specialties cannot be included in the data used in this paper.
The Technical Note following this report provides a discussion of the sampling and non-sampling errors associated with this study.
Provisions of the Law Relating to Physicians' Services
The Supplementary Medical Insurance Program, Part B of Medicare, provides coverage for a variety of medical services and supplies furnished by physicians. For the beneficiary population age 65 years and over, approximately 82 percent of all Part B reimbursements in 1975 were for physicians and related care. The remaining Part B reimbursements were for outpatient hospital and home health services. In 1975, of the 82 percent reimbursed for physicians' and related care, 76 percent of the reimbursements were for physicians' services. The remaining 6 percent was for related services which included surgical and medical equipment, drugs and biologicals administered by the physician, prostheses, ambulance services, and independent laboratory services.
The Part B Program is designed to operate throughout the nation with a uniform set of benefits and a uniform set of cost-sharing requirements in the form of deductibles and coinsurance. Also, there is a uniform monthly premium required for participation in Part B. After the beneficiary has met a deductible of $60, the program reimburses 80 percent of allowed charges and the beneficiary is responsible for 20 percent of allowed charges.
Under Part B, the physician can accept or reject assignment of payment. If assignment is accepted, the physician agrees to accept the allowed charge as full payment, and the physician is paid directly by the program. If assignment is not accepted, the program reimburses the beneficiary directly, and the beneficiary is liable for the difference between the submitted and the allowed charge.
To determine allowed charges, Medicare uses the customary, prevailing, and reasonable charge (CPR) method. Under Medicare the "reasonable" or "allowed" charge is the lowest of (1) the actual charge made by the physician for that service, (2) the physician's customary charge (the physician's 50th percentile) for that service, or (3) the prevailing charge (set at the 75th percentile of weighted customaries) in the locality for that service.
In response to concern about the continuing rise in physicians' charges-and the fact that under the CPR method submitting higher charges one year raises the basis for reimbursement the next year-legislation was enacted to control the rate of increase in Medicare reimbursements. Starting with fiscal year 1976, prevailing charges (the maximum Medicare allows) have been limited by an economic index. The index parallels the rate of increase in certain economic indicators that relate to the cost of maintaining an office practice and to the earnings level in the general economy.
Findings

Specialties of Physicians Serving Medicare Beneficiaries
Aged
As noted previously, twelve specialties or specialty groups, general practice, and two commonly used nonphysician providers, chiropractors and podiatrists, were chosen for this study. Using the criteria of the number of reimbursed users, these 15 groups along with the "multi-specialty" category were the most frequent categories. In 1975, the selected specialties accounted for 89 percent of total reimbursements from the Bill Summary data system. These categories and their rank according to the number of persons reimbursed and the number of services used are shown in Table 2 . Note: Data for anesthesiology, pathology, and radiology are biased downward throughout the present study since all forms of reimbursement to them are not included in this data base. Groups of physicians with mixed specialties are designated as "multi-specialty" in the Medicare Statistical System and, therefore, may further bias downwards the estimates in this study for each specialty (see "Sources of the Data" section).
As indicated in Table 2 , general practice, internal medicine, and radiology had the greatest number of Medicare beneficiaries reimbursed in 1975 and 1977, ranking 1, 2, or 3 each year. For the other specialties,
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the rankings for the number of beneficiaries with reimbursements in 1977 were similar to those in 1975 except for family practice which rose in rank order from fourteenth to eighth. With regard to the number of services used, internal medicine, general practice and general surgery ranked 1, 2, and 3 for 1975. In 1977, internal medicine and general practice remained first and second in rank and radiology rose from the rank of 5 to 3. Also, family practice changed in ranking from eighth to fourth for the number of services received.
2
Disabled
In 1973, Medicare coverage was extended to disabled persons receiving cash benefits under the Social Security Act for 24 consecutive months. Nearly 80 percent of the disabled are between 45 and 64 and nearly two-thirds are men.
The rank order of the number of persons reimbursed and the number of services received by the disabled Medicare population by physician specialty are shown in Table 3 . For the disabled population, general practice, internal medicine, and radiology were the most frequently used specialties in 1975 and 1977, and ranked 1, 2, or 3 each year. For the other specialties, the rankings for the number of beneficiaries with reimbursements in 1977 were similar to those in 1975. In both years, the greatest number of services were provided by physicians in internal medicine, general practice, and multispecialty groups-ranking 1, 2 and 3. For the other specialties, the rankings for the number of services received in 1977 were similar to those in 1975 except for family practice which rose in rank order from tenth to sixth.
These data indicate that several differences exist between the aged and disabled with regard to the importance of particular physician specialties. Comparing rankings for 1977, ophthalmology ranked fourth in importance for aged persons compared to eighth for the disabled; and for the number of services there was an even wider spread between rankings. Also, notably more aged persons were served by dermatologists. On the other hand, a higher percent of disabled persons were served by cardiologists, orthopedic surgeons, and pathologists. This is related to the fact that cardiovascular and musculoskeletal conditions are leading causes of disability under Social Security. (Krute and Burdette, 1978) No other results are reported for the disabled in this paper because the one-percent sample selected for this study is too small to report use rates of the disabled. A future study is planned based on the full 5 percent Part B Bill Summary.
Use and Reimbursement Rates by Specialty
Rate of Aged Persons Receiving Reimbursement for Physicians' Services
In 1975 there were 21,945,301 persons enrolled in Part B. Of these persons enrolled, 10.7 million persons or 492 persons per 1,000 enrollees received reimbursement for physicians' services, for all specialties combined. (See Table 4 .) General practitioners and internists far exceeded all other types of physicians in the rate of reimbursed users. The rate of reimbursed users in 1975 ranged from a low of 10 reimbursed beneficiaries per 1,000 enrollees for services of chiropractors to a high of 219 reimbursed beneficiaries per 1,000 enrollees for services by general practitioners. The rate for internists (217) nearly matched the rate for general practitioners.
In 1977, the rate of reimbursed users increased to 523 per 1,000 enrollees. Since the deductible remained constant during this period, the increase in the total number of reimbursed users between 1975 and 1977 very likely reflects the increase in physicians' prices. The medical care component of the consumer price index (CPI) was 169.4 in 1975 and 206.0 in 1977. Therefore, even From 1975 to 1977 the rate of reimbursed beneficiaries per 1,000 enrollees decreased somewhat for general practitioners while the rate nearly doubled for family practitioners (27 to 52) no doubt accounting for much of the decline in general practitioner users. Figure 1 summarizes these findings and illustrates the relative importance of each specialty.
General Table I (end of text) shows the number of persons per 1,000 enrolled in Part B who received reimbursement for physicians' services, by physician specialty, and by age, sex, race, and census region. The data indicate that for nearly all specialties, the number of aged persons per 1,000 enrollees who received reimbursements generally was higher for increasingly older age groups.
For most specialties, the rate was higher for women than men. For general practice in 1975, the rates were 231 women and 201 men reimbursed per 1,000 enrollees, and for internal medicine, the rates were 224 for women and 208 for men. Reversals to the pattern of higher rates for women compared to men occurred for services of specialists in cardiovascular disease, urology, and anesthesiology.
For every specialty and specialty group, the rate for white persons reimbursed per 1,000 enrollees was higher than for all other races. Differences by race in average reimbursements for physicians' services are offset, in part, by differences in use and reimbursement for hospital outpatient care. Data from the Medicare Statistical System for the United States indicate that 17 percent of white beneficiaries compared with 20 percent of non-white beneficiaries received Medicare reimbursement for hospital outpatient care in 1975. With regard to regional variations, the rate of reimbursed users in 1975 for all specialities combined ranged from a low of 448 persons reimbursed per 1,000 enrollees in the North Central region to a high of 567 in the West-representing a difference of 27 percent between the highest and lowest region. The Northeast ranked below the West, followed by the South and the North Central regions. These variations by region are explained, in part, by regional differences in price levels. Frequently, it has been reported that physicians' charges for the same service vary substantially by geographic area, with the Northeast and the West having the highest Medicare charges, followed by the South and North Central regions (Burney, 1978) . The rankings of the regions on the rate of reimbursed users for all specialties combined remained the same in 1977, but the difference in the range between the highest and lowest region decreased to 24 percent.
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The moderate range across regions in the rate of reimbursed users for all specialties combined is in striking contrast to the often very large range across regions for certain specialties (Table 5 ). For example, the range for ophthalmology in 1977 was 74 persons reimbursed per 1,000 enrollees in the North Central region and 147 persons reimbursed per 1,000 enrollees in the West, representing nearly a 100 percent difference. Of the specialties studied, the range between the highest and lowest region in the rate of reimbursed persons was even higher for dermatology (164 percent), otology, laryngology, rhinology (117 percent), pathology (344 percent), chiropractic (175 percent), and podiatry (231 percent). It may also be noted that for each specialty the West most frequently ranked first and the North Central region most frequently ranked fourth in the percent of reimbursed persons, with the other two regions occupying positions two and three. However, there is a fair amount of shifting in the regional rankings by specialty. Anesthesiology ( Variations in use by specialty and by geographic area very likely reflect, in part, differences in the supply of physicians. Table 6 shows the rate of nonfederal physicians per 100,000 Medicare Part B enrollees by specialty and by U.S. Census Region for 1975. The table also shows the ratio of the rate in the region to the rate in the U.S.
The data indicate that for the U.S. the supply of general practitioners combined with family practitioners was the highest (237 physicians per 100,000 enrollees). Internal medicine follows close behind (220), and then general surgeons (134).
It can be observed that the ratio of the supply of physicians in a region to the U.S. was greater than 1.00 for the West in every specialty. The ratio was also greater than 1.00 in the Northeast for every speciality except general and family practice combined. In contrast, the ratios for the North Central and South were below the national average for every specialty except general and family practice combined in the North Central region, where the supply of general and family practice combined was at the U.S. average.
The percent difference between the highest and the lowest region in the number of physicians per 100,000 Medicare enrollees for each specialty is also shown in Table 6 . This percent difference ranged from a high of 90 percent for anesthesiology to a low of 33 percent for general surgery. As shown earlier, some specialties had much larger percent differences between the highest and lowest regions in the number of reimbursed persons per 1,000 enrolled. For dermatology, the percent difference between the West and North Central regions in the number of reimbursed persons was 164 percent compared to an 87 percent difference in the rate of physicians. For otology, laryngology, rhinology, the percent difference between the West and the North Central regions in the number of reimbursed persons was 117 percent compared to a 55 percent difference in the rate of physicians. For pathology, the data are very perplexing with the South having the highest rate of reimbursed persons but the lowest ratio of pathologists to population. This finding requires further study.
Number of Reimbursed Services Per User
In 1975 an average of 21.9 services were received per reimbursed user for all types of physicians combined, with a range of from 2.9 ophthalmology services per reimbursed user to 12.9 internal medicine services per reimbursed user. In 1977, the overall rate was 20.7 services per user for all types of physicians with the rate by specialty relatively the same as in 1975, except for general practice-which decreased from 12.7 to 11.8 services per user; family practice-which increased from 9.8 to 11.4 services per user; and pathology-which increased from 11.8 to 13.3 services per user (Table 7) . General Table II shows the number of services per reimbursed user by physician specialty and by age, sex, race, and census region. For nearly all specialties, the number of services per reimbursed user was generally higher for older age groups. The number of services received per reimbursed user for all specialties combined was nearly the same for men and women.
The number of reimbursed services per user by speciality can be misleading if it is not kept in mind that the number of users varies greatly by speciality. For example, the number of services per user is similar for chiropractors, general practitioners, and internists. But there are far fewer users of chiropractors. Thus, the number of reimbursed services per enrollee takes both factors into account.
Number of Reimbursed Services Per Enrollee
In both 1975 and 1977, there were approximately 11 reimbursed services per aged enrollee for all types of physicians (Table 8) . It is interesting to note that in 1975, about half the total number of reimbursed services per enrollee were supplied by general practitioners and internal medicine specialists. As shown in Table 8 , there was a decrease in the annual rate of services per beneficiary from general practitioners from 1975 to 1977. All other specialties had similar rates both years except family practice, which more than doubled its rate. As observed earlier, the rise in family practice no doubt accounts for much of the decline in the rate for general practitioners.
Average Total and Allowed Charges Per Service
In 1975, average total charge per service was $19.47 (Table 9 ). The range was from a low of $6.76 for pathology services to a high of $50.30 for orthopedic surgery services. Average charges for surgical specialties (GS, OLR, OPH, ORS and U) were considerably greater than all other categories, ranging from $25 to $50. It can be observed that charges for general practitioners and family practitioners were similar ($11.35 and $11.50, respectively) whereas the average charge for internal medicine ($15.48) was about 35 percent higher than either general or family practice.
By 1977, average charge per service rose to $24.06, which represents an increase of 19.1 percent between 1975 and 1977. Average charges during this period rose for all specialties except pathology, which decreased. Although the average charge decreased for pathology, there was an increased rate of pathology services per user in 1977. Perhaps batteries of tests are more frequently reported now as single services. More study is required to understand the observed decrease in average pathology charges.
The percent increase in average charges from 1975 to 1977 ranged from a low of 10 percent for family practice to 27 percent for orthopedic surgery, with all the surgical specialties having the largest percent differences.
Under Medicare's Customary, Prevailing, and Reasonable Charge (CPR) mechanism, physicians' charges are passed through screens to determine the "reasonable" or "allowed" charge for each service. In 1975, total charges for all physicians were reduced 18.7 percent as a result of the CPR mechanism.
The average percent reduction ranged from a low of 13.3 percent for chiropractors to a high of 21.0 percent for otology, laryngology, and rhinology. In 1977, the percent reduction by specialty was similar or slightly larger than in 1975 (Table 9 ).
General Table III 
Reimbursements Per User
Reimbursement per user for all types of physicians' specialties combined was $247 in 1975 and $293 in 1977. As shown in Table 11 , reimbursements per user each year were highest for persons who used services of general surgeons, orthopedic surgeons, and urologists. Lowest reimbursements per user were for services by podiatrists, dermatologists, and otologists/ laryngologists/rhinologists.
As observed earlier, user rates by specialty need to be interpreted with some care. For example, although reimbursements for users of chiropractic services were relatively substantial ($64 in 1975 and $69 in 1977) , there were comparatively few such users. Consequently, reimbursements for chiropractors comprise a smaller fraction of total reimbursements than any other specialty, as will be discussed in the next section. (Table 12) .
Analysis of the distribution of reimbursements per enrollee shows that the highest amount of reimbursements was for services by internists, at $24.63 in 1975 and $30.31 in 1977 , and the lowest amount of reimbursements was for services by chiropractors, at $0.65 in 1975 and $0.79 in 1977 . Figure 2 summarizes these data, showing the average reimbursement per enrollee for each specialty.
General Table IV gives total reimbursement and reimbursement per enrollee by physician specialty, and by age, sex, race, and census region. For all specialties combined, the amount of reimbursement per enrollee was generally higher for older age groups. In both 1975 and 1977 reimbursement per enrollee was about 15 percent higher for men than for women. With regard to race, in both years the rate of reimbursement for white persons was about 40 percent higher than for persons of all other races.
In 1975 (Table 13) . Of the total Medicare reimbursements, about 20 percent went for services of internists each year. Reimbursements for services by general practitioners comprised 14 percent in 1975; they comprised 10 percent in 1977, with services by family practitioners accounting for almost 3 percent. Reimbursements to general surgeons comprised about 12 percent each year. Internal medicine, general practice and general surgery shared ranks 1, 2, and 3 in the percent of total reimbursements each year. As noted earlier, estimates of reimbursements for anesthesiology, pathology, and radiology are biased downward, especially so for pathology and radiology, but we cannot provide total reimbursement for either specialty. The percent distribution and rankings of total amounts of reimbursements by specialty were similar for 1975 and 1977 except for family practice, which doubled in percent of reimbursement (Table 13) .
Six specialties, although not among those with the greatest number of reimbursed users or services, received reimbursements that were greater than the reimbursements of some of the specialties shown in Table 13 . The average submitted charge per service was relatively high for these selected specialties (Table 14) . 
Combinations of Physicians Seen By Medicare Enrollees
As noted earlier, a study was undertaken by Aiken et al. (1979) from log diaries kept by physicians to determine the extent to which specialist physicians participated in principal care. The key requirement for principal care in that study was "an assumption by the physician of continuing responsibility for the patient and a commitment to meeting the majority of the patient's medical needs, irrespective of their nature." Each specialty group was studied to determine what percentage of encounters were for principal care. They found that about 80 percent of encounters with general and family practitioners were for principal care. They also observed that there was a surprisingly high percentage of specialist physician encounters providing principal care, ranging from about 20 percent to 72 percent. The percentage was high for pediatrics (72 percent), internal medicine (62 percent), obstetrics and gynecology (65 percent), and cardiovascular disease (58 percent).
In this study, we were interested in determining the mix of physicians serving each Medicare user in the sample. Counts were made of the number of reimbursed persons in 1977, using each possible combination of general practice, eleven selected specialties, and the multi-specialty category.
3 Table 15 shows the 50 most frequent combinations, ranked in order of frequency. These 50 combinations accounted for 64.8 percent of the users. The two most common patterns, far exceeding all others, were the use of physicians in general practice only (11.2 percent of the enrollees) or the use of internists only (10.1 percent of the enrollees). Use of family practitioners only ranked fourth (2.8 percent of the enrollees).
Of all the combinations with cardiologists the most dominant pattern (ranking 19th) was the one in which the enrollee saw only the cardiologist. This was also true of those who saw general surgeons (ranking 7th), and orthopedic surgeons (ranking 18th).
Unexpectedly, the twelfth most common pattern was enrollees using the services of only radiologists during the year. More information is needed to understand this finding. One possible explanation is the continuing use of the services of a radiologist for therapeutic radiologic treatment of cancer.
The pattern of using the services of only ophthalmologists was the eleventh most frequent; the pattern of using the services of only urologists was the 30th most frequent, and using the services of only the specialty group otology, laryngology, rhinology was the 41st most frequent. It is interesting to note that enrollees using only one type of physician accounted for 33 percent of the total beneficiaries. It should be pointed out that data shown in Table 15 are for a 12-month service period (January 1, 1977 -December 31, 1977 . Some enrollees who are included here as seeing only a specialist may have seen a primary care physician in the month or two preceding or following this period under study.
As expected, frequent patterns of care were enrollees seeing internists in combination with another speciality or general practitioners in combination with a speciality. For example, frequent patterns were internal medicine with radiology (ranking 3rd), and general practice with ophthalmology (ranking 9th).
The combination of general practice with family practice (ranking 24th) is very likely due to the switchover during the year of the physician's designation from general practice to family practice. Also, the pattern of using a "multi-specialty" group only which is a mix of more than one physician specialty caused it to rank very high (6th).
In Table 16 , all possible combinations are grouped to show what percentage of reimbursed Medicare persons used the services of specialists during the year without seeing a primary care physician, that is, without seeing a physician in general practice, family practice, or internal medicine.
The table gives the number of users who saw one of the selected specialties (a) alone or with other specialists, or (b) in combination with primary care physicians.
The data indicate that of the 11.9 million total users 1.8 million or 15.3 percent used the services of specialists or chiropractors or podiatrists without seeing a primary care physician during the year. The remaining 84.7 percent saw a primary care physician alone or in combination with specialists. Of those enrollees who used cardiology and general surgery, and for chiropractic care, the proportion of enrollees seeing these providers without seeing a primary care physician was relatively high-3.6 percent, 32.4 percent, and 35.6 percent.
The next section focuses on Medicare charges by specialty. These charges are compared to total gross income for that specialty and then compared across specialties. 
Medicare Payments as a Percent of Total Income
The portion of total gross income for different specialty groups that comes from services provided to Medicare patients reflects both the extent of that specialty group's involvement with the aged and the total cost of services to the elderly as opposed to other age groups. The percentage of income is a measure of the degree of a specialty's dependence on Medicare for its income and consequently the degree to which it may be affected by changes in Medicare policy on reimbursement and coverage matters. Table 17 presents estimates of total gross income, along with Medicare charges and Medicare reimbursement for the population age 65 years and over. Information on total gross income was derived from the Periodic Survey of Physicians of the American Medical Association (AMA). This annual survey includes questions on net income and expenses. The average net income and average expenses from medical practice for each specialty were summed to obtain average gross income. This figure was then multiplied by the total number of physicians in that specialty to estimate total revenues by specialty. The AMA data reflect office-based physicians involved in direct patient care and exclude federally employed physicians, residents and interns, physicians employed by hospitals, doctors of osteopathy, and some other categories of physicians. The response rate to the AMA survey was about 50 percent. Because of the response rate and the fact the data are self-reported, the figures should be viewed with caution and used as general indicators to detect large differences among specialties rather than as precise estimates.
Adjusted Medicare charges shown reflect expected revenue from services provided to Medicare patients. They include both the part of the physician's bill that the Medicare program pays and the part the patient is responsible for paying. They are the sum of total charges for unassigned bills and allowed charges for assigned bills. Medicare reimbursements shown reflect payments only by the Medicare program, not the patient. The difference between adjusted Medicare charges and reimbursements is due to the patient's liability for deductibles, coinsurance and-for unassigned bills-the difference between actual charges and allowed charges. 
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As far as possible, the Medicare figures reflect the same definitions and exclusions as the AMA data. For instance, Medicare data exclude federally employed physicians, residents and interns and physicians employed by hospitals. The Medicare carriers are instructed to use the specialty designations in the AMA Physician Master file. Thus, the AMA and Medicare specialty groups should, by and large, reflect the same physicians. Once again, it should be emphasized that the data in Table 17 should be used to detect overall patterns rather than small differences among specialties.
The six specialty groups in the table form three groups ranked on their dependence on revenue from Medicare patients age 65 and over and the Medicare program. In the first group are the specialties of internal medicine, anesthesiology, and surgery which are estimated to derive from 28 to 34 percent of their revenues from services to Medicare patients and from 18 to 21 percent of their revenues from payments from Medicare funds. (See columns 3 and 5 of Table 17 ). The second group consists of general practice where 20 percent of revenues came from charges to Medicare patients and 11 percent of revenues came from reimbursements from Medicare funds.
The final group consists of specialties which derived only a small percent of their income from Medicare patients age 65 years and over-psychiatry and obstetrics-gynecology. An estimated 5 percent of the psychiatrists' income was from services to Medicare patients and 3 percent of their income was from Medicare funds. Obstetrician-gynecologists derived 3 percent of their income from services provided to Medicare patients and 2 percent of their income was from Medicare funds.
The high percent of gross income that surgeons and anesthesiologists derived from Medicare may reflect, in part, the higher rates of surgery among the elderly. Although comprising about 10 percent of the population, data from the National Center for Health Statistics for 1975 indicate that the elderly accounted for 16 percent of surgical operations, and 28 percent of ail hospital days for surgical cases. Similarly, the high percent of gross income from Medicare for internists probably was due to the higher morbidity among the elderly, reflected in both higher rates of physician visits and hospitalizations.
The percent of income that general practitioners derived from Medicare is lower than that of the above specialty groups. Perhaps the percent is somewhat lower than that of surgeons, anesthesiologists, and internists because general practitioners also treat children, whereas most of the patients of the other three groups are probably adults.
The low percent of total gross income that obstetrician-gynecologists received from Medicare no doubt reflects the low use of this type of physician by the aged female population in the U.S. Medicare data show that only 2.5 percent of the aged female Medicare population received reimbursement for services from obstetrician-gynecologists in 1977.
The low percent of income that psychiatrists received from Medicare patients reflects the well-docu-104 mented low level of involvement of the elderly with psychiatry and the restrictions on Medicare benefits for ambulatory care for mental illnesses. 4 The data discussed above reflect income only from services to aged Medicare enrollees and do not include income from services to disabled enrollees under age 65. Reimbursements for services to the disabled comprised about 10 percent of total Medicare payments to physicians. Thus, the impact of Medicare on total gross income is somewhat understated.
Summary and Conclusions
In 1975 and 1977, general practitioners and internists served more Medicare enrollees than any other types of physicians. They far out-ranked any other specialty in the number of reimbursed Medicare enrollees. More than 40 percent of Medicare users received services from general practitioners, and similarly, more than 40 percent received services from internists. General practitioners provided an average of 12.7 services per reimbursed user in 1975 and 11.8 services in 1977. Internists provided a similar number in 1975-12.9 services per reimbursed user, and 12.8 services in 1977. During this period the rate of use of family practitioners doubled, very likely accounting for some of the decline in users of general practitioners. Also, from 1975 to 1977 the overall rate of reimbursed users increased, no doubt reflecting the rise in price levels which made it easier to exceed the $60 deductible and, consequently, be reimbursed.
More than 25 percent of Medicare users saw radiologists in both years. However, the average number of services per user (approximately 4) was considerably lower than the rate for general practitioners and internists. In contrast to the patterns of use of radiologists, chiropractors and pathologists served relatively few enrollees, but the number of services provided per user was similar to that provided by general practitioners and internists. In both years studied, general practitioners and internists together provided about half the total number of reimbursed services.
By census region, the range in the number of reimbursed users per 1,000 enrollees was relatively moderate (27 percent in 1975 and 24 percent in 1977) . In contrast, the range in the rate of reimbursed users for certain specialists was very large. The largest regional variation in the percent of reimbursed users was found for pathologists (over 300 percent), with the South highest and the Northeast lowest. Other specialties with notable regional variations in the number of reimbursed users per 1,000 enrollees were podiatrists, dermatologists, otolaryngologists, and chiropractors.
Not unexpectedly, there was a considerable range in average charge per service by type of specialty. The highest average charge per service were submitted by the surgical specialists. Additionally, charges submitted by the surgical specialists increased the most from 1975 to 1977. Internists' charges per service averaged 35 percent higher than general practitioners', with the percent reduction of charges by Medicare very nearly equal for both types of physicians (18-19 percent) .
Average reimbursement per user was about 50 percent higher for users of internists in 1975 than for users of general practitioners (an average of $113 reimbursed per user for services of internists, and $76 reimbursed per user for services of general practitioners-primarily reflecting differences in average submitted charges, not in the number of services or in the percent reduction of charges.
Although internists and general practioners combined provided half the number of services, they received less than 34 percent of the total reimbursements in 1975 and 33 percent in 1977-reflecting the fact that average charges per service by surgeons are so much higher.
With regard to the mix of physicians providing care, many enrollees, as expected, saw an internist or a general practitioner in combination with other specialists. However, data for 1977 show that 33 percent of the enrollees saw only one type of physician during the year. Of this group, 11 percent saw only the general practitioner and 10 percent saw only the internist. Of the total users, 15 percent saw specialists without having seen a primary care physician. There were two specialties, cardiology and general surgery, that had a relatively high proportion of enrollees seeing them without seeing a general or family practitioner or internist that year. It must be kept in mind that these data do not provide us with information concerning the nature of the services received from these specialists, especially, as to whether or not the care was principal-type care as defined by Aiken, et al. However, Medicare data are not inconsistent with the conclusions drawn by Aiken, et al. of "the existence of a hidden system of general medical care" given by specialists.
It is also interesting to note that of the total enrollees using chiropractors in 1977, 35.6 percent saw them without seeing a primary care physician.
One conclusion from these findings is that the delivery of medical care for the aged does not necessarily follow the pattern of initial care through the primary care physician with referral to the specialist. These findings on the mix of physicians serving Medicare enrollees require additional study. Also, the findings are somewhat at variance with the conventional notion of how care is delivered, and further study is needed to determine the efficiency and economy of such a delivery pattern. Perhaps the growth of primary-type care by the specialist occurred with the increase in the proportion of physicians in specialties.
Also, because projections of medical manpower needs generally are based on the assumption that specialists provide only specialty-type care, more indepth information is needed on what kinds of care HEALTH CARE FINANCING REVIEW/SEPTEMBER 1981 particular types of physicians provide. That is, projections by specialty of medical manpower needs should take into account the mix of services provided and the kinds of patients a particular specialty physician treats.
Data on the number of physicians (provided by the American Medical Association) show that the distribution of physicians by specialty varies considerably by geographic area. Not unexpectedly, Medicare data show wide geographic variations in the use of particular specialists, no doubt reflecting in part, regional differences in availability of certain specialists. It is very likely that there are substitutions of one type of physician for another because the range in the number of persons who received any type of reimbursement for physicians' services is not especially large by region, whereas the range for certain specialties is very large. These findings raise questions about whether the apparent substitutions are appropriate with regard to economy, efficiency, and quality of care.
The specialties of internal medicine, anesthesiology, and surgery derived, on the averge, about one third of their estimated total gross income from services to aged Medicare patients. General practitioners derived about 20 percent of their estimated income from services to Medicare patients, and psychiatrists and obstetricians-gynecologists received 5 percent or less from services to Medicare patients. These findings indicate the differential impact that changes in Medicare policy and reimbursement could have on various specialty groups. For some specialty groups, Medicare is an important source of income; for others it is, on the average, almost negligible. 
Non-Sampling Error
Differences between data from the Bill Summary record system and from the administrative payment record system reflect sampling and non-sampling errors as well as the omission in the Bill Summary data of claims submitted on the 1554 and 1556 claims forms. On a national basis the average reimbursement from the Bill Summary ($131) was 6.3 percent lower than the average reimbursement from the payment records ($139). It is estimated that about 3 percent of reimbursements are made from the 1554 and 1556 claims forms nationally. On a State level, the 1554 and 1556 claims could account for more or less than 3 percent. Although estimates are not available for each State, it is known that over 20 percent of reimbursements made by the District of Columbia carrier are based on the 1554 and 1556 claims forms. Reimbursement figures in the Bill Summary that appear low (arbitrarily defined as 14 percent below reimbursement from the payment record system) are noted by asterisks (Table A) . In such cases, the percentage of persons who received reimbursements generally appears low also. If the reimbursement from the Bill Summary does not appear low but the percentage of persons who received reimbursements is low, that figure has an asterisk also. Most of the States with asterisks are small States which are likely to have higher sampling errors.
Sampling Error
The data used in this paper are estimates based on a 1 percent sample of the enrolled population and hence are subject to sampling variability. Tables B through H will enable the reader to obtain approximate standard errors for the estimates in this paper. The standard error is primarily a measure of sampling variability-that is, of the variation that occurs by chance because a sample rather than the whole population is used. To calculate the standard errors at a reasonable cost for the wide variety of estimates in this paper, it was necessary to use approximation methods. Thus, these tables should be used only as indicators of the order of magnitude of the standard errors for specific estimates.
The sample estimate and an estimate of its standard error permit us to construct interval estimates with prescribed confidence that the interval includes the average result of all possible samples (for a given sampling rate).
The Technical Note was prepared by James C. Beebe, Statistical and Research Services Branch, Office of Research.
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To illustrate, if all possible samples were selected, and each of these were surveyed under essentially the same conditions and an estimate and its estimated standard error were calculated from each sample, then:
i. Approximately 2/3 of the intervals from one standard error below the estimate to one standard error above the estimate would include the average value of all possible samples. We call an interval from one standard error below the estimate to one standard error above the estimate a 2/3 confidence interval. ii. Approximately 9/10 of the intervals from 1.6 standard errors below the estimate to 1.6 standard errors above the estimate would include the average value of all possible samples. We call an interval from 1.6 standard errors below the estimate to 1.6 standard errors above the estimate a 90 percent confidence interval. iii. Approximately 19/20 of the intervals from two standard errors below the estimate to two standard errors above the estimate would include the average value of all possible samples. We call an interval from two standard errors below the estimate to two standard errors above the estimate a 95 percent confidence interval. iv. Almost all intervals from three standard errors below the sample estimate to three standard errors above the sample estimate would include the average value of all possible samples. The average value of all possible samples may or may not be contained in any particular computed interval. But for a particular sample, one can say with specified confidence that the average of all possible samples is included in the constructed interval.
The relative standard error is defined as the standard error of the estimate divided by the value being estimated. In general, small estimates, estimates for small subgroups, and percentages or means with small bases tend to be relatively unreliable. The reader should be aware that some of the estimates in this paper may have high relative standard errors.
The use of Tables B and C is straightforward. For example, the standard error of an estimated $100 million reimbursement is found to be $3.5 million. Simple linear interpolation may be used for values not tabled. Table II shows the average number of services per user for age group 80-84 to be 22.9. The following steps, using double linear interpolation, show how to obtain the standard error of this estimate. 
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